The potential role of DNA methylation in the response to 2,3,7,8-tetrachlorodibenzo-p-dioxin.
The Ah receptor is an intracellular protein that binds the environmental contaminant 2,3,7,8-tetrachlorodibenzo-p-dioxin. The liganded receptor interacts with a specific DNA recognition motif located within a dioxin-responsive enhancer upstream of the CYP1A1 gene. Methylation protection and methylation interference studies indicate that the liganded receptor contacts both DNA strands, at 4 guanine residues contained within the recognition motif. These findings imply that the liganded receptor interacts with its cognate enhancer within the major groove of the DNA helix. Cytosine methylation of the recognition motif at CpG dinucleotides diminishes the protein-DNA interaction, as measured by gel retardation. Furthermore, methylation at cytosine inhibits the enhancer function of the DNA. These findings imply that DNA methylation can diminish the response to dioxin by impeding the Ah receptor-enhancer interaction.